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INTRODUCTION
Plant communities within floodplain forests are diverse, largely a result of the
complexity of habitats (sloughs, oxbow lakes, meander scrolls, and levees) that are
characteristic of alluvial plains (Huffman and Forsythe 1981, Pashley and Barrow 1993).
The interplay of topography and hydrology is the driving force behind these diverse plant
assemblages and natural disturbances such as tree falls and beaver activity add to the natural
complexity of alluvial systems. Naturally functioning floodplain forests have been
described as a "dynamic mosaic of recovering gaps of many ages across the landscape"
(Pashley and Barrow 1993) resulting in forests that are diverse in their composition and
structure.
The diversity of plant species in floodplain forests could explain, in part, the high
diversity and density of birds that inhabit bottomland forests during the winter (Dickson
1988). An increased diversity of plant species would be especially important if many of the
different plants produced either soft or hard mast (e.g., berries or acorns). If bottomland
forests contain a relatively high number of woody plant species with the potential to produce
mast, they then could provide more predictable and less variable amounts of mast during
any given winter than a forest with relatively low species diversity of woody plants (e.g.,
upland forests). Bark-gleaning winter birds may benefit from the high diversity of woody
plant species in bottomland forests if many of the tree species have rough bark. The
structural diversity that is characteristic of bottomland forests (Tanner 1986) may provide
more substrates for foraging, more food resources, and more cover for birds during the
winter than those forests with less complex structure.
The importance of forest tree species composition for avian communities has been
documented but not well-studied, especially during the winter period. Most studies of
avian-habitat relationships have occurred during the breeding season and have focused on
foliage structure (e.g. MacArthur 1958) in habitats of low tree species diversity.
Alternatively, evidence indicates that forest tree species composition could have a strong
3influence on the bird community (Holmes and Robinson 1981). Previous work in the
Cache River Wetlands (CRW) area (including the Cypress Creek NWR and Cache River
SNA) indicates that different species of birds have preferences for particular species of trees
both during the breeding season and during migration, and that tree species diversity is also
important during these periods (A. Gabbe, unpubl. data).
The foraging behavior of winter birds and their preferences for particular species of
woody vegetation, however, are not well-documented, and little is known regarding the
importance of the composition and structure of bottomland forests for providing available
and abundant food for birds during winter. Those studies that have looked at foraging by
birds during the winter have focused more on niche segregation (Willson 1970), competitive
exclusion (Desrochers 1989), and sex-specific differences (Grubb 1982, Peters and Grub
1983) rather than on the importance of the composition and structure of the plant
community. We also lack information on how food resources vary between years, and how
this variability subsequently influences the relative abundance and diversity of birds
wintering in bottomland forests. Finally, we lack standardized estimates of the relative
abundances of winter birds. With standardized estimates of relative abundances, we would
be able to make meaningful comparisons between years as well as between different habitat
types within a given year, allowing us to document annual variation and habitat associations.
The CRW restoration project in southern Illinois, including the Cypress Creek
NWR, provides an excellent opportunity to study the importance of floodplain forests for
winter birds, and to incorporate results from research directly into management plans and
the restoration process. The loss of bottomland hardwoods is nearly five times higher than
for any other major hardwood forest type (Abernethy and Turner 1987) and has been
especially severe in the lower Mississippi River Alluvial Valley. Substantial remnant
patches of bottomland forest such as those in the CRW may prove important and possibly
critical for species such as the Red-shouldered Hawk (see Table 2 for scientific names),
Northern Flicker, Red-headed Woodpecker, Yellow-bellied Sapsucker, Pileated
Woodpecker, Brown Creeper, Winter Wren, Golden-crowned Kinglet, Hermit Thrush,
American Robin, Swamp Sparrow, Rusty Blackbird, and Purple Finch that all use
bottomland forests heavily during the winter.
Based on the first six years of data from the Cypress Creek Christmas Bird Count
(CCCBC) (1993-1998), the total number of individual birds observed has varied greatly
from year to year for several species (Table 1). The CCCBC occurs on only one day each
year and the resulting totals are often influenced by between-year differences in the weather
(temperature and precipitation) and/or the effort of the participants (number of participants,
coverage of different habitats) on that one day. It is likely, however, that other factors (e.g.,
food availability) play an even more important role in the between-year variability in the
number of birds because the variability is large for many species (Table 1). This project
provides the opportunity to study the birds wintering in bottomland forests, to document
their diversity and abundance and compare these to upland forests, and to gather
information on the factors influencing the between-year fluctuations in diversity and
abundance.
With standardized winter bird censuses and documentation of foraging behavior, we
addressed several questions regarding winter bird populations in the CRW: 1) Do winter
bird populations (diversity and relative abundance) differ between floodplain and upland
forests? 2) What foraging tactics, food resources, and tree/shrub species are used by
different species of wintering birds? 3) How much between-year variation in winter bird
populations is there, and what factors influence this variation the most? 4) How will the
restoration of floodplain forests in the CRW influence winter bird populations?
OBJECTIVES
(1) Gather standardized winter census data for comparison with future data to address
longer-term questions regarding between-year variation in relative
5abundances of winter birds, and the influence of floodplain forest restoration
on the winter bird community.
(2) Document the diversity and relative abundance of winter birds and compare these
between floodplain and upland forests.
(3) Determine the general foraging tactics, and food resources used by different species
of birds wintering in the CRW.
(4) Identify species of trees/shrubs that appear to be important to birds wintering in
floodplain forest.
(6) Identify species/habitat associations for those birds wintering in floodplain and
adjacent upland forests.
(7) Use these data to provide recommendations for management and restoration of
floodplain/bottomland forests in the Cypress Creek NWR and the CRW.
METHODS
In January, February, and early March of 1999 within the Cypress Creek NWR and
CRW, we censused approximately 250 and 140 points in floodplain and upland forest
habitat, respectively. Each census point was placed into one of 18 bottomland or 9 upland
forest categories based on composition of the forest, topography, and hydrology (see Table
2 for list of habitat types). We conducted a 6-minute point count at each census point
(Ralph et al. 1995), that was modified to take into account flocks of wintering birds
(location of flock center, size and composition of flock). We visited most census point 2
times during the 2-month period. We noted the weather conditions on each day of
censussing. Within the floodplain forest, we visited most pre-existing census points
(established during the summer of 1993) including those in small (<20 ha) isolated
woodlots and those in large (>2,000 ha) contiguous forests within the CRW. Censuses of
upland forests were restricted to those occurring in the Cache River Watershed, and a few
areas within the western portion of the Shawnee National Forest.
6We made general observations of birds foraging after the completion of some
census points. We documented the species of tree/shrub each focal bird was located in, and
followed these individuals for up to 5 minutes. With a second year of data we will make
detailed comparisons of use vs. availability for different tree species and various species of
birds.
RESULTS AND DISCUSSION
The first year of winter research (winter 1999) has established the importance of
bottomland forests for wintering birds. Compared to upland forests, bottomland forests
contain nearly five times the number of individual birds during the winter. This vast
difference is a result of a greater diversity of avian species (58 vs. 35 species recorded in
bottomland and upland forests, respectively) and greater abundances (for a given species) in
the bottomland forests (see Table 2 AllBF vs. AllUF categories). Also, the bottomland
forests appear to be providing critical winter habitat ( >90% of all individuals found in
bottomland forest rather than upland) for some species for which there is concern (e.g.,
Red-headed Woodpecker, Brown Creeper, Rusty Blackbird, and Winter Wren).
The data also suggest the importance of particular species of trees during the winter,
and some of these species are not considered to be important during the breeding season.
For example, the acorn mast from Pin and Cherry-bark Oak within a 500 hectare area of
forest (Section 11 Woods near Horseshoe Lake) was the catalyst for possibly the highest
density of Red-headed Woodpeckers ever recorded (more than 4 per hectare over several
hundred hectares). We also observed thousands of Rusty Blackbirds foraging on the
acorns in this forest. Areas within the watershed lacking these oak species or where the
acorn mast was not substantial had few individuals of these two species of bird. Species of
tree with rough or deeply furrowed bark (e.g., Green Ash, American Elm, Tupelo,
Hackberry) were used extensively by Brown Creepers during the winter, but were not
necessarily preferred by other species of bird during the breeding season.
There were other habitat associations found for some species using bottomland
forest during the winter. Winter wrens were especially numerous along the edges of Tupelo
and mixed-species swamps, and were usually seen hopping about on downed trees or
natural brush piles at the waters edge. Brown Creepers were most common along the edge
of and out into swamps that were primarily Tupelo. Golden-crowned Kinglets were
unusually numerous in bottomland forest that was within 100m of the Cache River. It will
require more years of observations and censuses to determine why these particular
associations exist (e.g., presence of water, particular tree species, food resource, etc.) and
whether or not these associations are prevalent over several years.
Subsequent research will involve gathering more years of standardized winter
census data for both floodplain and adjacent upland forests within the CCNWR and Cache
River watershed. These data will be used to address longer-term questions regarding how
relative abundances of winter birds vary between years, how these values compare to
Christmas Bird Count data, and how the restoration of floodplain forests influences the
winter bird community. We will also use this data to determine how consistently the
diversity and relative abundances of winter birds differ between floodplain and adjacent
upland forests, and to identify the specific bottomland forest habitats that are especially
important for winter birds that are species of concern. This research will increase our ability
to effectively and efficiently restore and manage floodplain forests and will ultimately
provide the greatest benefit to the avian community year-round. The results of this research
have broad application in the Mississippi Ecoregions and will assist with other floodplain
forest restoration efforts throughout the United States.
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9Table 1. High and low count totals for some species of birds wintering in Southern Illinois
(based on Cypress Creek Christmas Bird Count data, 1993-1998).
Species High count Low count
Red-headed Woodpecker 738 9
Red-bellied Woodpecker 201 36
Yellow-bellied Sapsucker 11 2
Pileated Woodpecker 84 13
Brown Creeper 19 4
Winter Wren 17 0
Golden-crowned Kinglet 166 36
Ruby-crowned Kinglet 29 1
Hermit Thrush 93 0
American Robin 53,079 3
Yellow-rumped Warbler 203 2
Eastern Towhee 40 3
American Tree Sparrow 267 64
Field Sparrow 299 14
Savannah Sparrow 46 0
Fox Sparrow 50 1
Song Sparrow 627 95
Swamp Sparrow 573 34
White-throated Sparrow 1,076 74
White-crowned Sparrow 392 19
Rusty Blackbird 1,500 0
Purple Finch 42 0
Pine Siskin 17 0
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